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Project Motivation

® Data is now being gathered into common
data archives

® Data archives provide an opportunity for
cross-discipline and cross-site investigations

® Data analysis techniques which worked well
on small data sets often do not scale

® Current CS tools have evolved in support of
other disciplines — Investigate their ability to
facilitate data analysis
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= Approach

® \Work closely with the end scientists to
define, prototype, and test the system

® Provide a solution that leverages both
server-based and local desktop/laptop
environments

® Leverage commercial tools to the
extent possible



Some Critical Capabilities

® Support for versioning of data sets
® \Work with multiple data sets
® Advanced data selection and plotting
capabilities
Select data relative to an event

Simple calculation across any specified date
range

Statistical information available

Plots - scatter, diurnal, time series, probability
density function, tiled, correlation

® Ability to access capabilities from desktop
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Data Cleaning and Versioning

Excel spreadsheet of current data
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Analysis Services Data Cube

® An organized view of the data
® A multi-dimensional view into the data
® Can integrate multiple data sources

® Define measures and dimensions

Measure — a value you want to be able to
plot

Dimension — An axis you want to be able
to use to select data and as axis

® Calculations — define new measures
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Precipitation trends and totals

Precipitation Trends for 2004
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Summer precipitation: *Plot created by Gretchen

Tonzi and Vaira ~ 2% of total Miller of UC Berkeley
Metolius ~ 24% of total
Walker Branch ~ 40% of total



Temperature at North American Sites
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Temperature at North American Sites
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Observations by ecosystem type

NEE ( umolm?s™)

Average NEE

—@— Deciduous broadleaf
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*Plot created by Gretchen
Miller of UC Berkeley



Some Lessons Learned so Far

® Data naming and unit consistency is critical
to easy ingest of large amounts of data

® Commercial tools do not necessarily provide
all the right analysis capabilities directly

® Scaling capabilities of the tools not yet clear

® Ve will need tools to aid in notification of
Pls



Portal Deployment

® Behind the portal are a
collection of databases and
data cubes

® Distribution for ease of use
Only see the data of interest
Private data remains stable

® Distribution for scaling

Smaller queries on smaller
databases take less resources

Larger databases and cubes
can be replicated across
machines
® Batch job like infrastructure
for managing very long
runnlng querles

Database(s)

.

)07

Current Data
Database

Private Data Analysis Databases and Cubes

Current Data
Cube




i — - — = — . = —— . . —_ . ~
) Ameriflux Database Blog - Mozilla Firefox M=1E3
File Edit Wew Go Bookmarks Tools Help

; = = = : e
<]Z| r [ - ﬁ,’j @ @ b IEI http: dlog/] &l V_ @ Go __[Q_Luatreplacementpart
| | GEOMGrid Portal I-Cl Welcome to Gmail | | WELCOMETOTHEC... || visa_guide.asp | | WELCOMETOTHEC... | | ORION QER ITSD Software Downl... L. index.jsp | | Geloo Travel Manager... »

[ A~

Ameriflux Database Blog

Supporting science one chunk of data at atime . ...

A new look to the data interface . . ..
June Sth, 2006 — by Deba —
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We have now switched to using excel as the primary data browsing M ameriflux Infrastructurel
and plotting program. We connect to the SQL Server Analysis Server Project
and the data cube using an excel pivot table. This provides a very slick # Miscellansous How Tes
interface and the option to chart using all of the power of excel. Read AL e
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Delivery of our first cube . . . .
June 3rd, 2006 — by DebA —

The infrastructure team met with Gretchen Miller to identify an

Ameriflux Data subset and calculations that would support her current Blogs
stience. We have downloaded the data from the ORNL site, loaded it * BWE Blog
into the M5 5QL database, performed the needed data conversions,

and performed the needed calculations. The data was made available Sponsors
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URLs and Connection Coordinates

® \Web Site
http://esd.Ibl.gov/BWC

® Blog
http://dsd.Ibl.gov/BWC/amfluxblog

® E-mall
bwc-tci@lists.berkeley.edu
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ELEY CENTE

Effective water management is not purely a scientific problem, a political problem, a technological problem, a
computer science problem nor & socioeconomic problem; itis a complex, 21st Century problem that demands
collaborative coordination between all ofthese disciplines, The Berkeley Water Center has been developed to
integrate experise across disciplines in suppoaort of a nevw research mode forwater investigations. The mission
ofthe Berkeley Water Center is to;

® [Develop a seamless integration of LERL and UCH expedise and apply the expedise towater problems;

m [evelop Research Thrust Areas (RTAS) that intedrate Berkeley water experise within those areas,

m Create collaborative opportunities between BerkeleyVWater Center and other expert groups and
resouUrces,

m Create strong, mutually heneficial parinerships between Berkeley and other academic, governmental,
and private sectar institutions.

m Accelerate development of RTA research results into applications through strateaic partnerships;

= Function as a CITRIS member institution and as the water arm of BIE.
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